Abstract：With the transformation of the war pattern under the information conditions, the corresponding object of equipment support also changes from "equipment-oriented" to "warfare-oriented", and the equipment implement the joint support. Based on the characteristics of the equipment support task under the system combat conditions, the Joint Equipment Support task assignment model with the shortest transition time is established, and a model algorithm based on genetic algorithm is proposed. The validity and accuracy of the model and the algorithm are verified by the example simulation.
Introduction
At present, in order to adapt to the trend of the change of war pattern, and to improve combat effectiveness, the world army carry out the adjustment and reform of the military system [1] [2] . This adjustment and reform shows that the future pattern of warfare will be transformed from single soldier operations to joint operations and system operations, and the object of equipment protection closely related to it will be changed from "equipment-oriented" to 
Problem description
In joint operation, there may be multiple combat directions operations at the same time, so all the combat units of different direction are necessary to be support, and there is a prior act based on the priority of the different combat direction, when a support group finished a security task, can turn to support another combat unit, and ultimately complete all the tasks. Therefore, the problem of equipment support task assignment is to find the most scientific matching scheme for support force and support task, including each combat unit for each security task to select the most appropriate protection group, each group needs to determine the best sequence for the support task set, and once each support task start, it should complete all the tasks of combat units in the shortest possible time.
Support task allocation model
According to the above description of the equipment support task and the description of the problem of the task assignment, the task assignment model is established as follows:
Objective function:
Which is subject to
The objective function of Eq. (1) represents the shortest time to complete the task. Eq. (2) indicates that at any one time, each support group can only perform a support task; Eq. (3) shows the order of the k-th task in the task sequence of support task group T i . Eq. (4) indicates that the task sequence number of the support group cannot be greater than the total sequence number of the guaranteed task.
In the objective function, t i is the total time for support group T i to finish the support task. 
Genetic algorithm for support task assignment model
As a widely used intelligent optimization method, Genetic algorithm (GA) is applied to solve the discrete combinatorial optimization problems [5] [6] [7] . Based on the genetic mutation between individuals and the natural selection mechanism of the tournament, the paper designs the coding/decoding and fitness function for the grouping problem of support forces, and obtains the most scientific task assignment scheme.
Algorithm flow
Based on the evolutionary mechanism of genetic algorithm and iterative optimization, this paper 
Encoding and decoding rules
According to the characteristics of the equipment support task assignment problem, we assume that the input of support task is shown in Table. 1. 
A non-zero number in the table indicates the time that the support team performed the corresponding support task, and "∞" indicates that the corresponding task cannot be performed.
The design code is to be able to clear the only refers to the support group corresponding to all maintenance tasks in the sequence of operations. And the design code is to be able to refer to the only support group for each task.
Therefore, according to the characteristics of the task assignment problem of equipment support, this paper proposes a two-level coding rule based on the maintenance support task and the maintenance support group with the natural number serial number coding, and is illustrated by a simple example, as shown in Table. 2. and its order B 13 .
Fitness value calculation
The purpose of support force marshaling is to minimize the total support time, so the Eq. (1) is used as the fitness value of the chromosome to realize the individual evaluation and ranking. Table. 3.
In Table. 
The arrival time from the support base to each combat unit is indicated by the vector AT.   
ZT
According to the optimization model and solving algorithm, the simulation results are shown in Fig.3 and Table. 4. It can be seen that the latest task completion time of all the support groups in this support power is 16.5, and the earliest task completion time is 13.5.
Through the analysis of the optimal support force marshaling program, the maintenance task latest completion time of combat unit 3 in the important direction is 11, the maintenance task completion time of combat unit 4 is 13.5. The maintenance task latest completion time of combat unit 1 in non-important direction is 16.5. The maintenance task latest completion time of combat unit 2 is 16.5. The maintenance task last completion time of combat unit 5 is 16.5. The maintenance task latest completion time of combat unit 6 is 16. In this example, the maintenance task latest completion time of combat unit 3 and 4 in important direction are shorter than the combat units in nonimportant combat direction, which shows that the task assignment scheme is meets the requirement that the mission priority of the important direction and the nonimportant direction comes second. And the feasibility and validity of the proposed model and algorithm are verified.
Conclusion
The support task allocation model is based on the fact that the regional support forces are all set up in a support base, and the total support time is the support group from the support base to the supported combat units, also include the transition time from one operational unit to another when a task was finished. The model takes into account the importance of the combat units in different combat directions, and the difficulty, quota size of the task and the ability of the support group to support different tasks are indicated by different maintenance time. The factors considered in the model are similar to those of the actual support forces, and the model is practicality.
